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ABSTRACT : 

PROBLEM TO BE SOLVED: To shorten time required for coating a drive 
electrode 

and save on manufacturing cost by coating a protecting layer which 
protects the 

drive electrode by insulating the electrode electrically, on the 
surface of the 

drive electrode formed on the inner face of a piezoelectric substrate 
and 

laminating the electrode and the protecting layer in that order on 
the 

substrate and forming a metallic oxide thin coat layer between the 
substrate 

and the electrode . 

SOLUTION: Plural parallel grooves 2 are formed on a piezoelectric 
ceramic 

substrate 1 using a dicing saw, and an ink flow path is formed by 
bonding a 

plain plate on the upper part of the grooves 2. Further, fine 
projecting/recessed parts are generated on the inner faces of these 
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grooves 2 . 

Therefore, an organic metal decomposition coating solution is applied 
to the 

piezoelectric ceramic substrate 1 by a spin coat or a dip coat 
process and 

after coating, the coating solution is thermally treated to form a 
metallic 

oxide thin coat layer 3 and thus smooth the projecting/recessed parts 
on the 

inner faces of the grooves 2. In addition, an aluminum electrode 
coat is 

formed by a sputtering process, on the upper layer of the metallic 
oxide thin 

coat layer 3, and the upper face of the substrate 1 is removed by 
polishing to 

form a drive electrode 4. Besides, a protecting layer 5 made up of 
SiO 
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